Inducible covalent posttranslational modification of histone H3.
The physiological state of a eukaryotic cell is determined by endogenous and exogenous signals, and often the endpoint of the pathways that transmit these signals is DNA. DNA is organized into chromatin, a nucleoprotein complex, which not only facilitates the packaging of DNA within the nucleus but also serves as an important factor in the regulation of gene function. The nucleosome is the basic unit of chromatin and generally consists of approximately two turns of DNA wrapped around an octamer of core histone proteins. Each histone also contains an accessible N-terminal tail that extends outside the chromatin complex and is subject to posttranslational modifications that are crucial in the regulation of gene expression. Two distinct categories of histone posttranslational modification have been observed: (i) inducible or stimulation-dependent and (ii) mitosis-dependent. Stimulation by mitogens or stress leads to rapid transient posttranslational modifications of histones, in particular histone H3, which are mechanistically and temporarily distinct from modifications associated with mitosis. This Review focuses mainly on the inducible phosphorylation of histone H3 brought about by different stimuli, such as epidermal growth factor, 12-O-tetradecanoylphorbol-13-acetate, arsenite, or ultraviolet radiation. We examine the most recent, and at times controversial, research data concerning the identity of the histone H3 kinases responsible for this phosphorylation. In addition, the interdependence of phosphorylation and acetylation will be discussed in light of data showing patterns of inducible modification at specific genes.